In this paper, we propose an elliptic algebra A q,p;π ( sl2) which is based on the relations RLL = LLR * , where R and R * are the dynamical R-maxtrices of A (1) 1 type face model with the elliptic moduli chosen differently.From the corresponding Ding-Frenkel correspondence , we show that the algebra A q,p;π ( sl2) at level one is the algebra of screening currents for q-deformed Virasoro algebra. The bosonization for the type I and type II vertex operators are also constructed.We also show that the algebra A q,p;π ( sl2) is the dynamically twisted algebra of Aq,p( sl2).
the relations RLL = LLR * , where R and R * are the dynamical R-matrices for A (1) 1 face model (i.e the solution to Star-Triangle relation in A (1) 1 type face model) with elliptic moduli chosen differently. Using the Ding-Frenkel correspondence, we construct the Drinfeld realization for the algebra A q,p;π ( sl 2 ).From the Drinfeld realization for the algebra , we show that the elliptic algebra A q,p;π ( sl 2 ) at level one is just the algebra of screening currents for q-Virasoro algebra . The algebra of screening currents at level one was studied by Awata et al [12] for q-Virasoro algebra and by Feigin et al [13] for q-deformed W algebra, which is some elliptic deformation of affine algebra. The elliptic algebra A q,p;π ( sl 2 ) at higher level would play an important role in the studies of the fusion ABF models [26, 29] and relate with the deformed extended-Virasoro algebra. Moreover, the algebra A q,p;π ( sl 2 ) is the dynamical twisted algebra [23] [24] [25] of the elliptic algebra A q,p ( sl 2 ).
The paper is organized as follows.In section 2, after some review of q-Virasoro algebra, we introduce the algebra of screening currents for q-Virasoro algbera . In section 3, we construct an elliptic algbera A q,p;π ( sl 2 ) in terms of L ± -operator which satisfy the dynamical relations of RLL = LLR * formulation.From Ding-Frenkel correspondence, we show that the elliptic algebra A q,p;π ( sl 2 ) at level one is just the algebra of screening currents for q-Virasoro algebra.The twisted relations between the algebra A q,p;π ( sl 2 ) and A q,p ( sl 2 ) is constructed. In section 4, the bosonization of the type I and type II vertex operator for the algebra A q,p;π ( sl 2 ) at level one is constructed. By the Miki's construction, we obtained the bosonization for the algebra A q,p;π ( sl 2 ) at level one. Finally, we give summary and discussions in section 5. Appendix contains some detailed calculations.
Algebra of screening currents for q-Virasoro algebra
We start with defining q-Virasoro algebra and corresponding quantum Miura transformation
q-Virasoro algebra and quantum Miura transformation
Let w be a generic complex number with Im(w) > 0 and r be a real number with 4 < r, and set x = e iπw .
Define elliptic functions
We will use the following abbreviation
Q-Virasoro algebra generated by {T (z)} with the following relations [11] [12] [13] f (
where δ(z) = n∈Z z m and
The generators T (z) for q-Virasoro algebra can be obtained by the following quantum Miura transformation
Define q-deformed bosonic oscillators β m (m ∈ Z/{0})
and zero mode operator P and Q such that [P, iQ] = 1
Then the fundamental operator Λ(z) can be realized by q-deformed bosonic oscillators Eq.(3) as follows
Algebra of screening currents
Let us introduce the screening currents E(v), F (v), H ± (v) for q-Virasoro algebra
) :
where
The screening currents commute with q-Virasoro algebra defined in Eq.(1) up to a total difference and form a closed algebra which is some elliptic deformation of q-affine algebra.From the normal order in appendix A., one can find that the screening currents defined in Eq.(5)-Eq.(8) realize an algebra satisfying the relations
The similar algebric relations were also obtained by Awata et al [12] . Actually, the screening currents defined in Eq.(9)-Eq.(15) realize an elliptic algebra A q,p;π ( sl 2 ) at level one, which will be given by "RLL" formulation in the following section . Hence, we call algebra A q,p;π ( sl 2 ) as the current algebra generalizing screening currents for q-Virasoro algebra .
3 The dynamical algebra A q,p;π ( sl 2 )
We propose an elliptic algebra A q,p;π ( sl 2 ) based on a dynamical RLL−LLR * relations. Algebra A q,p;π ( sl 2 )
is considered as the current algebra generalizing the screening currents for q-Virasoro algebra. Moreover, algebra A q,p;π ( sl 2 ) is an algebraic structure underlying the elliptic solution to the Star-Triangle relation in face type model and connected with the Knizhnik-Zamolodchikov-Bernard equation on torus [25] .
The R-matrix
Define a dynamical elliptic R-matrix ( R-matrix for A
1 face model [28, 30] )
whereπ is the dynamical variable corresponding the height for the face type model and enjoy in some relations with algebra A q,p;π ( sl 2 ) (See Eq. (27) and Eq.(28)). The matrix elements of the R-matrix is defined by
One can see that a(v,π) does not depend on the dynamical variableπ. Moreover, let us introduce two
where τ ± (v) are the same as that of Foda et al [10] . R ± F are regarded as linear operators on V ⊗ V , with V = span{v ± }. Let h be the diagonal 2 × 2 matrix Diag(1,-1). The dynamical R-matrices R ± F (v,π) satisfy the dynamical Yang-Batxer equation (i.e the modified Yang-Baxter equation [22] 
Here we chose the same notation as Enriquez et al [22] : 
Crossing relations
3.2
The algebra A q,p;π ( sl 2 )
Let us proceed to the definition of the elliptic algebra. Consider L ± -operators
which matrix elements are the generators of the elliptic algebra A q,p;π ( gl 2 ) given by the following commutation relations:
and c is the center of the algebra (its vaule on some representation of the algebra is usual called it as level of the algebra) . Moreover, the L ± -operators depended on the dynamical variable enjoy in the relations with the dynamical variableπ:π
Hence , the dynamical R-matrices have the following properties
where ǫ, ǫ ′ ∈ ± and the following property
is very useful.
Remark: The relation Eq. (25) is the direct result of Eq. (22) and Eq. (24) .
be the Gauss decomposition of L ± -operators. For the convenience, we introduce the following symbols
The elements a ± (v) and a ′± (v) do not depend on the dynamical variable , and commute with the Gauss components of L ± -operators.
Define the total currents E(v) and F (v) by the corresponding Ding-Frenkel correspondence
Then we have the following
. Remark: Some elliptic algebra U q,p ( sl 2 ) proposed by Konno [27] , has different K ± i (v) from ours, in which the commmutation relations between K ± i (v) and E(v), F (v) do not depend on the dynamical variable. The proof is direct substitution of the Gauss decomposition of L ± -operators in the relations Eq.(24)-Eq. (26) . Moreover, it should be careful to deal with the order between the dynamical R-matrices and the Guass components of L ± -operators.
Set
Like the case of q-affine algebra [7] and Yangian double algebra [8, 9] , we can obtain the elliptic algebra A q,p;π ( sl 2 ) which is the subalgebra of the elliptic algebra A q,p;π ( gl 2 ) and generated by E(v), F (v), H ± (v).
Namely, we have
Proposition 2. The ellipitc algebra A q,p;π ( sl 2 ) is generated by E(v), F (v), H ± (v) with the following algebric relations
The proof of these formulas is shifted to the appenix B.
Remark: The deformed parameters are q = x and p = x 2r , and when r −→ +∞, the limit algebra A q,0;π ( sl 2 ) is the algebra U q ( sl 2 ). Moreover, the constructure coefficient in Eq.(37)-Eq.(43) do not on the dynamical variableπ.
One can see that if c=1 (i.e level one ), the elliptic algebra A q,p;π ( sl 2 ) be the algebra of screening currents for q-Virasoro algebra (cf. Eq.(9)-Eq. (15)) which play the role of symmetry algebra in ABF model [12, 17] . For the general level k (k ∈ integer),the algebra A q,p;π ( sl 2 ) would correpond to the k-fusion ABF model [26, 29] and in this case, some q-deformation of the extended Virasoro algebra would exist in such a way that their screening currents satisfy elliptic algebra A q,p;π ( sl 2 ). So, this elliptic algebra would play an important role in the studies of A 
3.3
The algebra A q,p;π ( sl 2 ) as the dynamically twisted algebra A q,p ( sl 2 )
It is well-known that there exists a face-vertex correspondence between A
1 face model and eight-vertex model when r is a generic one [26, 28, 29] .This would result in the equivalence between the underlying algebra A q,p;π ( sl 2 ) and A q,p; ( sl 2 ) -the algebra A q,p;π ( sl 2 ) is the dynamcial twisted algebra of A q,p ( sl 2 ).
Let ǫ µ (µ ∈ ±) be the orthonormal basis in R 2 , which are supplied with the inner product < ǫ µ , ǫ ν >= δ µν . Set
Then , define the intertwiners [28, 33] 
The face-vertex correspondence relations read as
where the nondynamical R-matrices R and R * are the same as that of Foda et al [10] . Moreover, we can introduce intertwiners ϕπ ,µ and ϕ ′ µ,π satisfying relations [28] k ϕ (k)
Then, we have the twisted relations between the R-matrix of eight-vertex model and the R-matrix of A
Moreover, we can constructed the twisted relations between the corresponding L ± -operators
Then we have 
where the r-matrices R ± (v) are the same as that of Foda et al
The type I and Type II vertex and Miki's construction
This section is devoted to the realization of an infinite dimensional representations of the algebra A q,p;π ( sl 2 ) at level one by the vertex operator of q-Virasoro algebra.
The type I and type II vertex operators
The method of bosonization provides a powerful method to study the solvable lattice model both in vertex type model [32] and the face type model [17, 30] . In this subsection , we give the bosonization of the type I and typ II vertex operator in ABF model by one free field.
The type I vertex operator corresponds to the half-column transfer matrix of the model, and type II vertex operator is expected to creat the eigenstates of the transfer matrix. We denote the two types of vertex operator as
• Vertex operator of type I :Φ i (v)
• Vertex operator of type II:Ψ * i (v)
These vertex operators realize the Faddeev-Zamolodchikov (ZF) algebra with dynamical R-matrix as its structure coefficients
Let us introduce the other basic operators
Then, the bosonization of vertex operators are given by [17, 30, 33] 
where the integration contour C is a simple closed curves around the origin satisfying |xx 2v | < |x 2v1 | < 
The proof is direct by using Miki' construction of L ± -operators and ZF algebra Eq.(49)-Eq.(51).
From the Proposition 4, one can see that the vertex operators of ABF model are the intertwing operators of the elliptic algebra A q,p;π ( sl 2 ) at level one, which can be considered as some generized relations of q-affine algebra and its intertwing operators [31] .
Discussions
In this paper, we propose an elliptic algebra A q,p;π ( sl 2 ) based on a dynamical relations RLL = LLR * , where the dynamical R-matrix is of the A
1 type face model.The algebra is the current algebra generalizing the screening currents for q-Viarsoro algebra and is a dynamical twisted algebra of A q,p ( sl 2 ), which can be considered as the results of the correspondence between the A 
1 face model , are the intertwing operators of the elliptic algebra A q,p;π ( sl 2 ) at level one. It is very interesting to extend the present formulation RLL = LLR * to the case of A (1) n−1 . The corresponding elliptic algebra A q,p;π ( sl n ) would be the current algebra generalizing the screening currents for q-deformed W n algebra, which is generated by E j (v), F j (v) and H ± j (v) (j=1,...n-1) with the following relations
where the Cartan matrix for A (1) n−1 Lie algebra is
The above algberic relations could be derived by the Gauss decomposition of the L ± -operators corresponding to the dynamical R-matrix of A
n−1 face model. We will present the results in the further paper.
s ′ (v) = (x 2r−1+2v ; x 2(r−1) ) (x −1+2v ; x 2(r−1) ) , t ′ (v) = (1 − x 2v ) (x −2+2v ; x 2(r−1) ) (x 2r+2v ; x 2(r−1) ) B. The proof of the commutation relations Eq.(37)-Eq.(43).
First we prove the relations Eq.(37) and Eq.(38).From the properties Eq. (27) and Eq.(28), using the Gauss decomposition for L ± -operators we have
Notice that the relations Eq.(33a) and Eq.(33b) , we have
Similarily, we can prove the other relations among H ± (v). The following identites are very useful for the proof a + (v)a − (−v) = 1 , a ′+ (v)a ′− (−v) = 1
